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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium, having a nonmagnetic ground 
surface layer formed by using Mn-contg. black acicular hematite particle powder, together with the Mn- 
contg. black acicular hematite particle powder adequate as nonmagnetic particle powder for the 
nonmagnetic ground surface layer of the magnetic recording medium. 

SOLUTION: Mn-contg. black acicular hematite particle powder which is adequate as a nonmagnetic 
particle powder for the nonmagnetic ground surface layer of the magnetic recording medium consists of a 
Mn-contg. black acicular hematite particle powder of which the average major diameter is 0.03 to 0.50 ^m, 
the total content of Mn is 1 to 35 wt.% of the black acicular hematite particle powder and the average 
valence of Mn exceeds 3. 
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[0059] *^CC*tt*#flreTtiMI*. #8B»«t 

». *fiE. ea^fasjCK»©iiBi{c*/c^-cia«3n-ci» 

ft. jJ<U x h p-fejua — x^-fejUa 

fi£=fA^iSfl§. x#*t«m. #yr3H«m. 

flt(C«-OH. -COOH. -SO3 M. -OPO, M 
2 . -NHi ^©ffittS (ffiU MttH. Na. Kf* 
£. ) #£**i-cc»"C *>«£(.». ##|BJl«:fl&£Mn$*ril 

LT-COOH. -SO, MtfdStvCOSg&fflWMB 

[0060] *JH!(C«4Mn*(J16lttt^i'-/ h 

#5-2 0 OOMfiSP. *f*l/<B100-1 000i 

[006 1 ] #Ktt»#*±K#«3ft;fc#attTllMI 
©^HJ13Ct. 0. 2~10. 0tfm©8Itft5. 
0. 2Mm*^©JS^{c«. #S514XJtft©^Mffl34 

c». »a©«»ie®^ft*»s/c«){c«±iisfii« i o. 

OMmlSWfSK . J;0»SL/<«0. 5~5. 0 

Mm©3sar*s. 

[0 06 2] fcte. AqBttTJUtc. ji^r©ISmi3^« 

[006 3] &*mffi&miz$m&mmic<t: -?xms.3 

^ffi^fc^filttTttatt. &Jg©:fcircfi# 18 5-3 

0 0%. »$U<«1 9 0-3 0 0%. <fc9#*l/<» 

1 9 5~3 0 0%T*-5T. ^*S*lgRa*i0. 5 
—9. Onm. »SL/<«0. 5~8. 5nm"C*o 
"C. J;0ff*l/<BO. 5~8. Onm. mM<OX^ < 
y*MZ. (+B*f<B) *il 1 9-1 6 0. »* 
0<«1 2 0 - 1 6 0t*5. 

[0 064] Si^M*ifJiE^ffl1ySa«JK: «fc o-caas 

*fflt>A;*8BatT*Ji«. ^©*ZRK* S 19 0-3 0 
0%. »35L/<«1 9 3-3 0 0%. tOJfSKIJl 
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96-300%T*-5t, ^®^ffifflSRa*iO. 5- 
8. 5nm. JfSb<«0. 5-8. Oni. 
L<itO. 5-7. 4nmr*ot. «£&©*?-.< 7 * 
#1 2 0-1 6 0. «F*0< 

ttl 2 3-1 6 0-C&S. 

[006 5] *^Kfcwsfia^iBSSkJi«. saB-ema 
coo6 6] mfm^-mmtbxict. 7^7^ r &?- 

(r-Fe, O, ) 4>-7^*f ^ h^«9* (F_e_ 

0, • f e s Oa . 0 <x ^ 1 ) m<DM&miWi®.*m 
mtmmatmrt-icF e m©c 0 . a 1 . n 

1. P. Zn, Si. B. ft±M&m&<DgWc&>S:-g 
li-fcattBWbfttt^W*. t*i6©fi&1<i:®{fc£*t4^ 

CC C o X« C o Rtf F e 3 tt/c C o 

JiWDCo. Al. Ni. P. Zn. Si. B3?*^T 
■TS^^?Btt^!K*. Ba. Sr. Ba-Sr^ 

HSfffit^^ 17-/ hfii^^McKiccnic^iayjis^gij 

•C*£2ffi£JI (Co. Ni. Znf) £$W3lf/cv 

[006 7] ^©jsiggiaia. *3g&iaia*# 

Co. A I . N i. P. Zn. S i. B. #iJK£JS3? 

[0 06 8] fi&tt&^f&^W. 0. 01- 

0. 50/xm. &&L<it0. 03-0. 3 0(imTft 

£. ifc&ttta^t&*©ti^©^tm#ttt-eas. CCV 

L < « 5 fcJ±©tft?--C* <) . &t£^f4 <!: U fcl$© fcf t * 

ju#©#t&i4*#ia-rtu;j:. *cr)±esffl«i 5r*o. 
»$l,< »i ora*. 

[0069] ett^ta*©^^*. «6ac3*i2 5 

0-32 00Oe, »SL/<«300-3 200Oer 
*ot, ISflIiaS{t*l5 0-1 7 0 emu/g, Jff£0< 
tt6 0-1 70 emu/gtW. lSffifiia^fc^*# 

is-rtitf. «fia^«. j;o»*u<«5oo-3 2oo 

Oe. mmmitit. J:9#£L< «7 0-1 7 0 emu 

[0070] *s^»j«ijn<k mi#m®TFwm% 
s. 

[oo7i] #®!mTim±ticis>viititcmmz®m<D 
mmmzit, 0. 01-5. Odmotin^. 0. 

0 1 um*?i©i§£{f:«. *3-&f£fi#B8 "C* 0 . & 
•3tf6l?©^*Jffl^-r<nc-5)/c«)»SL<%^. 5. 
0tfm4M^S^(cB. Kfi&W©iag©fci». B>rM© 
!M#i*i{l6nK <<«c5. JfSKBO. 0 5 
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— 1. 0 /im©9SH-C*£. 

[0072] mmi^^t^mm^t<D^n^ 
«. *S£JW8Jjj§i oosageicttu m£K^t&*#2 

00-2000fifig&. Jf*l/<«300~1 500m 

[0073] ffl^e^Ji*{c«. ji^ffl^ensie^ 

[0074] *^K^5J»»I3^*«. m&Wfiz 
50~3200Oe, ttft L< 1*3 0 0 — 3 2 0 00 

e. ftSSJt (^SfiSmffiKBr/ISfnSBmfSgBm) ** 
0. 85-0. 95. Sf*b<«0. 86-0. 95T 
*-3-T. ^©ftiRK* 1 1 5 0-3 0 0%. 

1 6 0-3 0 0%. ililiSRa^ 1 2. OnmW 
T. »£l/<«2. 0-1 1. Onm. <fc»3fiF$L-<« 
2. 0-10. Onm. f>^$«l 2 4-1 60. » 

sl-<w 125-160. mme>mwu&.m&& 1.35 

-10. 0/im- ' . S?$0<«1. 40-10. O/i 

m- ■ . mmmtmtK®& 1x1c 0 q/s qttr. 

Sf*0<«7. 5X10' Q/sq«T, £*)Vf£0< 
B5X10' Q/sqWTT*S. 
[0075] 

[fsw©nis©»fig] *mi<oKmit£9m<D&mz, 
#©jir>-ca&. 

[0076] e^^ujfitts. ¥^5s**s». n*m 
mmwn ( x 3 0 . 000 fcia^fis^^rajtc^tt 

-etl4{g{Cifc^L//c¥X«:^Sn5iKt^iv3 5 OIK-5 
[0077] #r^I8tt&*©rtSI5«>«BtCi?fi-f *M 

ni. a 1 s. s i s. pmRmmn^^ctm^ 

/c. 

[0078] Mn£«Mfefttt#^&^t&*«PK:£* 
ftSMn©¥:$Mx«. TIB©^ffi«:J:0*J«)/c. * 

f. J IS M 8 2 3 3 - 1 9 9 5{ceeorMn^W 
SfiJftt^vii ^ h &^*»*4>©M n ©ffittK^W^ 
Oa (%) #(c. f#e.ti/crStt^^W^O 

a <%) tmitxmftmicximibtcMn&mmmwi. 

^r?ZA h©iF^©Mn$Wam (%) ifcl {C 

St-jtMntWifi^vii^ h^tp©Mn 1 mo 

[0079] 

[fill Y= (Oa/{100XO) } / {m/ (1 0 
OXM) } 

o : wmom+m 

M : MnCDl^-i 

[0080] ±ieffitti^Y4ffll>TMn£«Jiei$+t* 
^7ii-/h tl^«a**©M n ©WiSitfcSx 2 {c(S-p -c 

[0 08 1 ] 
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[&2] Mn©¥«=2x (1+Y) 

[0082] %L*<D&$m<D&mmmim® tag) 

8^©JS8tffl& (SW^MT) W^T^O-; n-r 
4. -e-U-C. C©^5 7*>6&^©<Ii!W>5 5 0%BLtK8 

4. i 3%©^n^fttctB^r&g$i&©4i£fS*<!: 

0. SMSHUifSfil^S (ag) =8il?7;WT84. 13 

ammm^^m. m*<omi®<D$Lmtti&&ftx^ 

[008 3) JtSlffiStttB E TffiCCi OI'JSLfcfflir^ 

[0 084] Mn^WMfefrftt^v* ^ htfc^©fEK{t 
©lig«> Hir&l/fcffiO. S B b t /St b « XtkL, 
tc. CCt?, S B b t tt. ±fBBETffifCJ:f5i|iJSLfc 

s T . m «. m&m+miiimM 

fr*>®tfel>td&*<D¥-£)&W&l cm. f«Iw c 

m*m<,>x%L**m.i;#twz.Lx®. 3 ic^o-cgm l 

[0 08 5] 

[&3]S TB „ (m ! /?) = ((4 1w+2w ! ) 
/{lw' •p,))X10- < 
<{flU Pp h^©XitS-C*0. 5. 2 

g/cm* fcfliofc. ) 

[0 08 6] tS«JkSS[^t9*-C&SMn$Wy-$-r h 
Stf^3fc. M n gfsvf h &*W3m.VM n J| 
feStt^v^ htft^&5fc©-£ft«e*-i©Mfegtt. 1**4 
0. 5gitv^tt0. 7cc4S7-A-S7-7- 
XBiX^-Z. httiU C©-*-* hKi"J77? * 
-4. 5g£JJt)A. S*. ^$4^L/-C* + X h3- bm 
±K6mi l©T^y^-#-£fflt.>T^?iU/e*&fiiK- 

(&KJ?3.:ifo3 0xzm) fcftSSU oi> 

r. ^3feas^»Jfeti-Msc- 1 s-2D (xtfisiaia 

(#)«) $ll,>tJ IS Z 8 7 2 9{C«J6-5iC 

w&ixm&m&L* zmfebtcrnxjikLtc. 

[0 08 7] CCXL* ^g£«fcU L* 

[0 08 8] ^atft^t»*SO*MnSWmfe#t«^v 

*o. 5g^w<om<o. KBrmmmxm (w&&ng> 
•maimm zm^x. uokg/cm 1 omuxm 

[0089] -'Xic> mmim (ntitfc) & 2 5 *c. e 
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7>) vis (TYPE 2 7 6 8. If j5MtSI1I«fl3££tt 

M) xi 5v©sji*Enano-cjgCi«iR <q> *«jer 

[ 0 0 9 0 ] ^tc. aa>Jsi*is4©±s©fflSA < c 
m a > iji^to (cm) *a>j)£i/. &4tc -en-en© 

«JSfiI*ttAL-C. ttfSBWffififilX (Q'cm)« 
[009 1] 

[&4] X (Q • cm) =RX (A/U ) 
10 fflU R«Hi'J©ffi$tfii-CA^. 

[009 2] ^ttg«. nhtlftmm>2 5'CK:*$W 
S^ttS*. ES!ttfiitEMD-R d*5££ttJi0iC£t 
W£) *»<r>TMjeo. r0iISD= l. 92 s ec- 1 
K*$W*ffi-CmO/c„ #Nfiat4TittJlSOTia«ieiSJl©^ 
Maffi©5feif?fi«. rynx;<-*-UGV-5 Dj 

[0 0 9 3 ] f*E*Eg R a «. rSurfcom-5 7 

5 a j (nasmmt^i^m) ^m^xm^mo^cM 

20 W-tymZ ZWIfeLtc. 

[0094]M©Xf^^.^B, r^-hy-^j 
(*MS#1±©i*§3flWriJ{) *ffl^r^|g©i'>y^=&a'i 
SLt^fc. ^>y^«mSSt: 7*^7— 7" TAV T 
- 1 20 (B*t^*H*5£#1±gi) J «t©tB>Pfffi-C^ 

[0095] 5feSja©ga«. r gsBTfcm^^gsi-u 
v - 2 1 0 0 j (»^tta»«fff3fS!) */bc>-cbb» 
smmwic^xmmbtcymmmtDmimbicnxL 

[0096] ytmmmoym&mjz-rztic&tcix 
«. ±ie?««ie»^(cffi^/c^JKtt3mf*<i:i5)-©# 

52tt3m<**^7 > * i lTffll>fc. 
[0097] 
C»5] 

Wmm®. (Mm-) = C 1 n ( 1/t) ) /FT. 
t : A = 9 0 0 nmK:*JW£7£j§Ms$S (-) . 

ft : mmicm^tcy Hfr&vmtsm mwtkTvmv 
[0098] m$®mm&*mi&?z>im®3m&. it 

«14T«6®SD f i8B»IBMUi©#e©Jl*«. Tie©i ^ 
[0 09 9] f'yfiUBT-^-/ *py-£-K3 5 1 C 

©0J¥ (a) zmmrz. Aic. #m.\Ht3znto±wm 
so ^m*^-r-5ci(cj;0f#e.n/cja^eiii«(*©ii* 



15 



10 9 



20 



&Mi$m<Dm&t(Dum) zmmicoxmiz-rz. *o 
•c. im&Tt&mvmMtB-A'CTKi,. asmie^/i© 

£2 5'C. 6 0%RHiS^T«: 1 2B#K«±«SOfc 
(@6. 5mm©&JSii{<DfiffiM:. (§6mmO<J t> 

h*. -?-©msk:si 7 o g©*j*>o^w. nmicm 
imzmmzittcte. neratc 500 v©fiij£®E£*> 

VXWMtmmim&m odel4329A mplt * 
C 0 1 0 1 ] tatttStett. r»m,U3i4Ml»^H-V SM- 

3 s - 1 5 j (mmx.m*3K,£i±m z&m 0. fl-assa 
it 1 0 ko e w race ufc. 

[0102] <MntWiStti^v* -f h*4**0* 
OMig>tfi«iaiK[^t&5R<!: OTWMn^TiHi&tt-'wir 
W h&T«)3f; (¥*&SHKI0. 1 6 5 Mm. WHig 
0. 02 1 7wm, WJt7. 6. B E TibttBBfRfii ( S 
„ b t ) 14 6. 8m a /g. ®gib©«fiS B s t / 
Stbm3. 89. L* fi!2 1 . 5. iMnM15. 

4 8 WM.% . M n <D¥i»fc 2.89 RO'&HfiligHlM 
ffil. 3 5) 8 5 0 8*tii!lim%rt-®J£tL-<:mKK * 

^100 XOftBSTF. 6 7 0 -C-C 2 0 aiHMMHE* 

[0103] mztxtcmm&Mn-gmm&mmvi^-?* 

A httMtifc lOOg 1 1 IC** 3 (#5* 

x*ffl«r»raijwi/fca» tt*«m>r*8i£3H£#3 0*30 

[0109] CVffimim&frtrttlWZ 1 2 Mm© 

-€ffll>t5 5 Mm©JS3tcSfcl&0. ^Ct»r. 40 

5 C 4 «c «t «3 #fiBttTflWB4J&i5 OA:. *mi£TJUK> 
/S#tt3. 5(imT*ofc. 

[0110] ©€>nfc#H»ttT*«©«Ftt». %ft*>2 
0 1%. ^ffifflSRa*J7. 2nm-C*<3. Sft©+> 
(ffitttt) (21 3 5-C&o/c„ 

[oiii] ft«£fdt»4r&«w&imfttttt-7- 
»* wmhuso . i 50 Mm. y-v&mmo. 0 1 

9 3/xm. ttib7. 8. ffi&t)\ 8 9 90e. ffim.il 
mi 3 1. 3emu/g, ttfflttMe&l. 35)12 
g . Wmm (iSn a n« : A K P - 5 0 . {££<t¥ (80 50 
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* usOT«c&**-C*ftO/c„ -e©&. KM. Oft*fr 
orTO«Mn^*e*MHK'wjr -f H4-T«*9 8 
g£f#fc. 

[0104] S6nfcSHSa»4n$Wllfe«i«tt^v* 

bv&nmt. ¥$stts*so. 1 6 3 Mm. smm 

tt&tfO. 02 17 Mm. mttifil. 5. BETit^ffi 
Sfit (S. e t ) *U8. 9m 2 /g. ffiSfb©SSS 
B . t /St . - #1 . 2 9&Cttfcffl*WI&fii0> 1 . 
35. L'ffi2 1. 4TNfcofc. ±Mn§WlB5. 4 
%. Mn©sp^ffitt«3. 89-C*0. ttHSW 
ffitaffi«5. 5 x l 0 5 Q • c mt*ofc. 

[0105] <fifc&iB«i8i#©S«j£>ceKfffc«ffia 

MnMlMi^^v* W h 1 2 g ife^J 

-»Ktr-Ji*s^»fll3 0fifi%<h*>i'ci^*-*y> 
7 011%) Rtf^ *a's+t^>t 41^ 1/ 1 l^ft 
<H»»*7 2>6) *». cci^ft4I«:^7^h; 
*-e 3 o anon o -c«M«««yt. 

[0 1 0 6 ] COttMtt* 1 . 5mm*^^K-X9 

5 g. tt-^MWimiK h <; VAmzm-r 

S^'j^u* >tt?jli30ffiffi%. WW 
h> : hJUx>= 1:1) 7011%) . ls9W^*f-* 
-/>. ^^;Ux^;l/-5r Yis-Rxf h;Ux>t4^{c 1 4 0 

[0107] f# 6ttfc»iffiKMn^«Mfel#&tt^-?* 



1 0 0 



1 011SP. 
1 OfifiSP. 
4 4. 6SSgiJ. 

111. 4«as». 

6 6. 9fifiS5 
M) 1. 2?, *-^7»? (ffia«:#2400 
B. HSib^ «*) H) 0. 2 4g. te^J^fllWS 

xj^S^flg3 0tl%i->i'D'STty>7 OSffi 

mi 8%) «rf#. C©ig^*H(C7"7^h3^-C3 0 

[0 1 1 2 ] C<omMW* 1. 5mm*#7^t-X9 

5 g . ^^wsiii^jffi <^;b*>^ h u vj»m*m? 

2># <) V U 2 >®ffi3 0gfi%. WPJ (^^UX^il/^r 
h> : h;Ux>= 1:1)7 011%) . i/i'Ci-N+lf 
y>. >^JUx^U^r hJPx>4 4t«: 1 4 0 

m 1 ^^JEStCgRflnO. ^> h^x-*-X>6l 
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fr-ofc&. 6 0'c-c2 4B#is®<tjac£:.*tft>o. 5-r> 

Mil. 0(iit*-jfe. 

[0115] H c# 1 7 6 8 O 

e. ftSlt (B r/Bm) #0. 8 9 . #iRfi# 2 1 3 
%, *lfflflttRa#7. lnm. (tB*tffl) ** 

13 9. MURttffiftftt 1 . 44m m" 1 . «®^«ffita 
«I#2. 6X10' Q/sqT*ofc. 

[0116] 

50-1 0 0%(Dif^iO~5 0%CD^rSf4^Xi; 
*> 6 SiS4b14#BmT. 5 5 0-850 'COUffim 

r-jra&a&a* cfc^Ktt. o. 03- 

Mfettt*^-?* < h L^C 1-3 51i°/oT 
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